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(54)Titlc: MEDICAMENT COMPOSITE 



(57) Abstract 

A composite of medicaments each having a hydroxyl group and represented by the following general formula: A-B-C, wherein A 
represents a carrier selected among saccharides each having a carboxyl group, polyethylene glycol, aliphatic carboxylic acids and their 
derivatives, B represents a spacer having amino and carboxyl groups in its molecule, and C represents a medicament having a hydroxyl 
group. In this case, the carrier A and the spacer B arc bonded to each other through the amide linkage formed between the carboxyl group of 
the carrier A and the amino group of the spacer B, while the spacer B and the medicament C are bonded to each other through the ester bond 
formed between the carboxyl group of the spacer B and the hydroxyl group of the medicament C. The composite exhibits a surely controlled 
release rate of the medicament therefrom to increase the migration of the medicament to a target tissue and/or to enhance the efficacy of the 
medicament. 
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3 2 

» * L < tt . 0. 1-2. Otfc^ 

5 KXttS? > X , U * ^ j, K ^ £ m l% ^ ^ ( , {J t . y ^ ^ 

^ ^x** k 7 y*mmvc®. t uf 5 w t s 0 - 
<o®&. K&mm, 5Hfcs$m> s^aa* e> inc* y ? D D 

ft fife *S £VT !l©jgjDi^$ft$t j - Ma y rg^ 
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3 3 

m ft if % ij ;v # * g £ 5 # ij ^. u , y p ,j 

= -^8itf^©R*«:il, ^^1^ 1 0 0 0 - 4 0 0 0 0 

V * * ,v a t- $ K . fh7fcKn:7?>*©*flE£. g 

ggl-^fvU- ( 3 _ j. ;i , 7 * y _, n ^, U/1f ^ 
* P » 1 - ^ h=¥->*/U^-/u-2— m h^v— 1, 2 - 

X, SI tc j£ £ T , N, N - *s * /u T 5 y f y •<? > 
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3 4 

iiOfc^^-t^OT^ySu, Fmoc ( 9 - 7 >v * v 
^/M^t^r^/P^^S) . Tr t (M7x^;M 
(Mf^S) ) , Z (^<y^t^^/Kl? = /p 

* I* *< ^ i> az - T » s 
MS. U\ 

#&t. zt ^(c«t y u. f m 0 c 

jbwc^i*, v v^^xmrn-r * z t ict y . Tr t 
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3 5 

N, N ' -^^f;l,*/i,A7 5 K, fl<7t Fn7?^ 

/U^^W 5 K. 1 -a: h * •> # ,U # /U _ 2 _ ^ h*^- lf 
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3 6 

^ T f- K J <b f4 , N57^Ho^i>^i5SA 

fttt5a-75y8©ffi|:, 0 - r 7 ~ > , £ _ TSy ^ 

I?:tt57^S!OHO-^07^S ( « *. »4\ ^7* 

ttotf/i/jK^i/A' 107^ / Stc^y^ 

£ ii: . IE <o -< ~? *f- K © N 5fc ftg % * # * y >v g £ - o # 
t57 S 01J x. 14* ;/ * ? > 8i<D - # <D U ;v jjf * -> 

ftfi <D — ^•O^yu^^v-yuSi-Mfe^^-g-^-ar-c 

t» J". ^. 

^^^K«r«^-r<&T?yii<oaa^o^rr4«nii»3t$ 

-•tf, ^^^7--tf) »c * * a- « , x g * *» £ , m& 
± -3 x n & + mm t$ ti z> t> <n X- k < x it * e> * ^ „ ^ y 
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V* » «fc J: ft tf , - Phe-Gl y-fc«fctf$*|c^Oga?iJ 
Sr^tf-iT'^ K«#*tT fcft*. -ftp, V^y? K0N*tt 

^ t;/ S02' ew^ill^yf KSr^At^'&i; 
11, *3&«r**L N , N* n^*wu* 

1 -^=P,U- (3-J?.>f^7?^B tVU) 
? K . 1 - x - /V 2- 

N**6±atMtti fcFBOC (9 = ^ 

, Trt (M 7xr/Mf/H 
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3SSrK!4t5; £ ass* li\ 

^R^ll, WitfN, N — f ;l'4s;i'A7 * 

t^lCioTiSftl^JH, W^lf, N. N ' -5? 5/ 
* n^^y,u* /U #^ * K< Nf N> -.^^y^n^^^ 

$ K, JfiSft 1 -a^U- ( 3 _ y > ^. yUT § y y n 

f/U) **#';^K, L-*h***** = *- 2- :sh 
**-l, 2-*tKn*/yy, 0 _ ( 7 _ 7f/<y;/h 

p = 7 a ^H7;PtD7^7x-F (HATU) £ 
* * # * * g £ # L % tett^^/l^^y/ug^^s^ 
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3 9 

fcftJC, 3SSfc«3-«;fc»LT. 1-3011% 

##*L<. 1-1 5Ii%«i#|;^tl^, 

**s>--*tt»lc ****** < , xflv*** 

S©«m*l:J:oT|it5:ii5Jb!i55. *3£IE(D 

feilxa5 ' # * L < tt . *gp»^ty-, * *> S 5- »' Ht , 
MfcJ:oTJ!ftl55. ^jc, tt»J. 

- O L T n tz 13 # * >y T }V * 7 * * ^ 
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4 0 

* !> *+**©»**tt<0. 00 4mg / m , n5i| 

* * ft T lr* 6 # (Nature, 365. 464-466 
(1 993) ) , ***#0»»«i/^y ? ^ t ^ oSj!? 

ttJ: ^* s « #*U<I4, ^gPS^ffc^ 

14 . & «J # /< * y * * ± ;V <D m & . -felcii^A-SS'J, 

«ffcL5 5. flc fi< ttJW< ^^Soc©#<75ft:K| 

& w & -a- ic <i # is $ & & if & e> * ^ o 
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4 1 

•«Tfc**«, **ff&tFJtltfl||c «fc flic 

(I§%) **©***»*f ( 2 5 4 nm) * * * * fc . 

ly-l«^^ttfTSK Gel G 4 0 0.0 PW U J 
«* = 0. 1 M NaCl, ai: 0 . 8ml/ min> * 
5 Aft*: 4 0<C. Kmt^5 0M) o Xftftftff 
(KIHltHRMSitS) BYhJ 7 ^ fc 

-^©a**«r.fflvx 4 (fab-m 

S) U'J, B* B . B*if^^-| ±iJMS HX-l 

F : N, N-i?y^*^ A 7 S K> 7 r t : h y 7 ^ _ /U 
**** ( F^f/H) . Z : ^y^t^^^s^i, 
Fmoc : 9 - 7*tl/s^^f P 
EGrtfy (xfuy^jg^, >fyn- f; ^ fS5i 
0 0 0. tBuOK: Potassium t-butoxide, DMSO- 



WO 97/38727 

4 2 

d 6 : M 7k m it i> /■ f- /u x j\, * ^ k 
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H&flJ 1 

(1^1) # # * •> > ,Hfc X * * h7^t h y ? A & 
( 1 ) <D$k'M 

M* 2 0 0 mll:*ftT ( *SMfc^ h I) t J* (40g) 
£ flP * , + 7 h ? > (<Lm. ? x y ^ 

l±3Si : T 1 1 0, 1 0 g) Zto*.®MLtc 0 zomm^mL. 
mi&T. ; >7 a nS8S (50g) *flO;t,-20l*R|fi£jft$ 

~ /U ( 1 • 5 1 ) I^JDU & C it Jg££l«>, (2 
00ml) fc«A?Lfc. jgtf/gl (^ff*^t712, 0 
00-14. 0 0 0 , )>7 Af±®!) ~ 

0*»Itr»«*l:#LT4t-C2B«a«fLfc t 
<Sr^>-7-7>7^yP^~ (0. 2 2 /* m ) i:t»»Lfc»-, 
*«ft«Lfc. (1) (li. 5 g ) £ftt Zg - 

ofc. X^fb^feoy^Sia^ffi^^-^ (&ttS : 2 1 4 n 

Xf® 2 Ktf ^5 t ft »J *ffc£fcO. 

tp <t r 5 y * fig iS & i 5 # ^ fi li . ift l 5 IS -C *> o it . 

( IH 2 ) 2' -Gl y-^H^t;i' (2) 
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4 3 

Fmoc-Gly ( 1 7 8 m g , 0. 6 m m o 1 ) £ J; , 
^ f; " 7 ^ (7 3 m g . 0. 6 mmo 1 ) « jj 

y (OKB, DABURM, 4 2 7 mg, 

0. 5 mmo 1 ) * * fc > ^ u j, ( 2 0 m 1 ) K « « L ft . 

N, N ' - -^y/Df;^;^^ u . (76m 
g. 0. 6 mm o 1) *M ZlsL&V L fz 0 ££8$: 

^ = «HMe r c kit* Art No. 9 385, Silica gel 60, 20 
0-400 mesh, * J A : 4 . 0X30 cm, ®M® :*<!:>*■ 
^/7th=M^= 7 0/ 3 0 ) 2' - F m 

oc-Gly-^!)nt;k( 4 9 9 mg) £ftfc. Z <D 
<t&® (4 20mg) SrN, N-^^^/u^^AT^K (1 
Oml>fc**L, iSTf^^ (2ml) fcfc*.., 5 

*?A^7h^ 7+ - (^^/H ttBMe r c k ft 
82 Art No. 9385, Silica gel 60, 200-4 00 mesh, * y J, : 

4. oxsocm, mmm r ± h = h y / rn.it * * u > 

= 8 0 / 2 0 ) -CfcSSlL. ^ 12 <b ^ ^7 (2) (1 4 1 mg) 
£ ft fc . 

'H-NMR (DMSO-d6) : 6 1 . 01 ( s , 3 H> 

Me-17) 1. 05 (s, 3H, Me-16) 1. 52 

(dd, 1H, J = 1 4 . 6, 9. 2Hz, H - 1 4 b ) 1. 

51 (s, 3H, Me-19) 1. 65 ( t , 1 H. J = l 
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4 4 

1. 6 H z , H-6b) 1. 81 (dd, 1H, J=15. 
5, 9. 6 H z , H— 14a) 1. 86 ( s , 3H, Me 

~ 18) 2 • 11 (s. 3H, Ac-10) 2. 23 (s, 
3H, Ac-4) 2. 3 2 (m, 1H, H-6a) 3. 58 
(d, 1H, J = 7 . OHz, H-3) 3. 96-4. 07 
(m, 3H, GlyCH2, H-20) 4. 10 (dd, 1 

H, J=6. 7,10. 7, H-7) 4. 63 (s, 1H, 

OH— 1 ) 4. 90 (brs, 1H, OH-7) 4. 91 
(dd, 1H, J = 4. 9Hz, H 5 ) 5. 43 ( d". 1 

H, J=7. 0, H-2) 5. 4 6 (d, 1H, J = 8 . 2 

Hz.H-2')5.58(t,lH. J=8.4Hz, H 
~ 3 ' > 5 • 87 (t, 1H, J=8. 6Hz, H-13) 
6. 30 (s, 1H, H-10) 7. 19-8. 00 ( a r 
omatic, 15H) 8. 40 (brs. 2H, GlyN 
H2) 9. 25 (d, 1H, J = 8 . 6Hz, CONH-3' 
) 

HRMS:m/z 9 1 1. 3 6 0 4 ( M + H ) * : C, S H SS 
O ls N 2 i ItOffgf 9 1 1. 3 6 0 2 

( I S 3 ) ^/^^=^r^p<^/^^b7= ^ ^^h7>-2 , -Gly 
-/^^y^drir/u (3) <n$ijg 
IS 1 t^fc, 13 * y / =f- ,v itv 1 * b y y-r h y £ 
& (1) (lOOmg) £*2m]lC&a?L, * # T , ^ 



WO 97/38727 
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4 5 

*>»«KN. N-^f^ 75K2aimfct . 

o»«fcI«2-e#fc. 2--G1 y-^y,*** (2) 
(3 Omg) «:»*Lfc* : N , N _ 9J + + ^ ^ ^ , p 

(1 = 1) «*ff (0. 5ml) «iCtl-x^ m< 
=*-2-^ 2-^ K n^^ (100in 
g) *»*LfcN. N-^fm A7i K ( 0 . 5ml) 
SrAP^L. ISta^HfLfc. ( j o 

0ml) fctta, Li 4tfcjtjR**fc, JfKzk (10ml) 
l=»*Lfc. d©*****^-,,, (10 0ml) fttlB 

fiffOUKft^fc (3) ( i o 5 m g) £#fc. 

****MI**©M** 6 j l fflLfcfc 3. 7 o /o (s 

£%) T-fco7t 0 *££#©y,ufti§& Wy ^_^ . 

2 2 7 nmlcartS*^***) h , u , i 

(184) rn^^-j' -G 1 y-,<, y**-^ 
( 4 ) <D|git 

7-d tft>8 ( 7 . 4mg, 0. lmmol) * N , N _ 
^ f * m7< K2«llc WWLl ;omi|2T 

2'-Cly^ HMtM2) (4 5mg, 0. 
05mmol) . 4-i?/^75;n^ ( 1 2 m g , 
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0. lmmo 1) ft <fc N , N ' -^-f y 7*0 t'^*yUiKv ! 
"f S K (12. 6 m g , 0. Lmmo 1 ) tJoi, tiTt 

^9 7 -f - (S/ y # : |1M e r c k *±M Art No. 936 

5, Silica gel 60, 200-400 mesh, ■ * \- > / 

7th-H)^= 7 0 / 3 0 ) L, « IB ft g- ft (4) 

(30mg) *Hfc, 
'H-NMR (DMSO-d6) : 6 1 . 01 (s, 3H, 
Me-17) 1. 05 (s. 3 H . Me - 1 6 ) 1. 0 6 

(t, 3H, J = 7 . 5Hz,Me-Pr) 1. 52 (dd, 
1H, J = 1 4 . 6, 9. 2Hz, H-14b) 1, 51 

(s, 3H, Me-19) 1. 65 (t, 1H, J = 1 1 . 
6Hz,H-6b) 1. 81 (dd, 1H, J = 1 5 . 5, 
9. 6Hz, H-14a) 1. 86 (s. 3H, Me-18) 
2. 11 (s. 3H. A c - 1 0 ) 2. 23 (s, 3H, A 
c-4) 2. 32 (m, 1H, H-6a) 2. 40 (q, 2 
H. J=7. 5Hz, CH 2 -Pr) 3. 58 (d, 1H. 
J = 7 . OHz, H-3) 3. 96-4. 07 (m, 3H, 
Gl yCH„ H-20) 4. 10 (dd, 1H, J=6. 
7. 10. 7, H-7) 4. 63 (s, 1H, OH-1) 4. 
90 (brs, 1H, OH-7) 4. 91 (dd. 1 H , J 
= 4. 9Hz, H-5) 5. 43 (d. 1H, J = 7. 0, 
H-2) 5. 46 (d. 1H, J = 8. 2Hz, H - 2 1 ) 
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4 7 

5. 58 (t, 1 H , J=8. 4Hz, H - 3 ' ) 5. 87 

(t, 1H, J = 8 . 6 H z , H-13) 6. 30 (s, 1 

H, H— 10) 7. 19 — 8. 00 (aromatic, 1 
5H) 8. 40 (brs, 2 H, G 1 y N H 2 ) 9. 25 ( 

d, 1H, J = 8. 6Hz, CONH-3* ) 

-.(IS 5) PEG-2' -Gl y-/^y^^t^ ( 5 ) 0 

PEG (Poly (ethylene g I y co I ) me t h y I ether, Mw=5, 
0 0 0., *B, Aldric htfc«)& t; tC, yp^e 
fttxf^fi^ tBuOK^ffl^, tfflt journal of C»nt 
rolled Release, 10, 145-154 (1989) ft £ Tfi Polymer Bull 
etin, 1 8, 4 87-493 ( 1 98 7) (C ft ^ , * ,u # * > ^ /P ffc p 
EG (CM-PEG) 5r^ML/c 0 CM-PEG ( 5 0 0 m 
g, 0. lmmol) £ N , N - V / f- /u * ^ a T 5 K 5 m 
IK & m L , CO.*Sl:xg2"e»t, 2 ' — g 1 y — /< $ 
^H/K2)'(45n.g, 0. 0 5 mm o 1 > , 4 - * 
;tf;1 ' 7 ^^^ ( 1 2 m g , 0 . lmmol) ft & X$ 
N, N * — i? 4 y 7 u \Z /v 1j /v & i? j % \t (12. 6mg. 
0. lmmo 1) 5r*nx, ^iBT-C^^Jf^L, 
« * L fc & % 2 - ^ n ^ y - /Hd 3D Jft ^ « L , ?? It & £ ft o 

^^i;ti^L«, iffTKiu mmit&m (5) (1 
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50mg) *®tt 0 *m$it<D%n.tow # bjunm 5 



£Jfe0U 2 

( X S 1 ) 2' - Ala-X^y?*-^ ( 6 ) ^ |g ^ 
Z~Ala ( 1 4 5 m g , 0. 65mmol) £ J; x i> 
^^5;n^(79 mg> 0. 6 5mmo 1 ) * * 

X * y * * t /u ( ^ ^ K H % D A B U R «tJK , 4 2 7 m g , 
0 . 5 mm o 1 ) **<fc>^U^(2-0ml)fc»*Lfc o 
*^-C. N , N " -•^VT'Df/^;^'-;^ K (82m 
gs 0. 6 5mmo I) £ AO * g| -? £ if # L „ Rfc® 

y * : ®@Me r c kit* Art No. 9385, Silica gel 60, 
200-400 mesh, * 9 A : 4 . 0 X 3 0 c m, ®8£fg : * ft > 
f WV/7t h-M^= 7 0 / 3 0 ) -e ** M L , 2' - Z 
- A 1 a -X* V 9 *-ir/u (4 3 1 mg) **fc. Z<D<t& 
m (400mg) «: s; * * ^ (2 Om 1 )KJ»j» t/<5 V 

t j*-fcmmm (2oo mg ) *5&#h»t. 4^ 

•>y*y^*7A^nv h ? 4 - ( •> y * y * : mmM 

e r c kttSl Art No. 9385, Silica gel 60, 200-400 mesh, 
* 7 J* : 2. 0 X 3 0 c m . fgSif^lgffc^^uv/^ 
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£03 (6) ( 2 3 1 m g ) £ % fc . 

'H-NMR (DMS O - d 6) =61. 0 1 ( s . 3H, 
Me -17) 1. 03 ( s , 3 H , M e - 1 6 ) 1. 14 
(s, 3 H , Me— Al a) 1. 51 (s, 3 H, M e - 1 
9) 1. 61 (dd, 1H, J=15. 6, 9. 2Hz, 
H - 1 4 b ) 1. 64 (t, 1H, J = 12. 8 H z , H — 
6b) 1. 81 (s, 3H, Me-18) 1. 88 (dd, 
1H, J = 1 5 . 3, 9. 5 H z , H-14a) 2. 11 
(s, 3H. Ac-10) 2. 27 (s. 3H, Ac- 4) 
2. 33 (m, 1H, H-6a) 3. 52 (q, 1H, J = 
7. 0Hz, H — A 1 a ) 3. 60 ( d . 1H, J = 7. 3 
Hz, H-3) 4. 02 ( d , 1H, J = 1 5 . 0 H z , H 
-20) 4. 03 (d, 1H, J = 1 5 . OHz, H-20) 
4. 12 (ddd, 1H, J = 6 . 6, 6. 6, 17. 4H 
z, H-7) 4. 66 (s. 1H, OH-1) 4. 91 (d. 
1H, J = 6 . 6, OH-7) 4. 92 (dd, 1H, J = 
9. 8Hz, H-5) 5. 35 (d, 1H, J = 8. 6, H 
-2' ) 5. 43 (d, 1 H, J=7. OHz, H-2) 5. 
64 (t, 1H, J=8. 6Hz, H-3') 5. 87 (t, 
1H, J = 9. 2Hz, H-13) 6. 30 (s, 1H, H 
-10) 7. 2 0 - 8. 00 (aromatic, 15H) 
9- 17 (d, 1H, J = 8. 9Hz, CONH-3') 
HRMS:m/z 9 2 5. 3 7 9 7 ( M + H ) * : C 8 0 H 5 , 
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O IS N,£ LTOlflf 9 2 5. 3 7 5 9 
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( X n 2 ) * /U # * ^ ^ ;V it t * X h 7 > : - 2 ' - A 1 a 
— ApypltlsA, (7) <£> 

nt (1) (100m «>**2mlfc**L % *»T. 
:OMl:N " N-i>>**** AT 5 K2mltlptfe, 

(6) (30mg) ***.Lfc*:Ni N-^f;^;U 
^ - K (1:1) ft^ft (0. 5ml) Si^l-x 

= 2-xf^.>_ 1i 2 - ^ b k .p *y y ( l 
0 0 m g ) Lfc N. N-^fy^yUTU' ( 0 . 

5ml) Sr^Jx., 2 * L fc . a:* 

* (10 0ml) CftJDU £Ufc (1 
0ml) l:jg#Lt. C©*«jR£;x:*y-. yV , (10 0ml) 

{fc^fc (7) ( 1 0 5 m g ) £#fc„ 
*«£#©£**>i*A*H:, 2 5 4 n mfcfctt 

&*vm&t*<Dmm&*>t>&mLtzt zz. i. 7 % (ss 



WO 97/38727 PCT/JP97/01303 

5 1 

(Xg3) T n j j ,\, - 2 » - a I a - *< tf V 9 * -fc /u 
( 8 ) (Ofiiit 

7* u e *- ^ & ( 7 . 4 m g , 0. lmmol) * N , N - 

>^fy^/^7; K2mii;ML > :ogii:igif 
» fc , 2' - Al a-/^y?^ft;V (6) (45mg, 0. 
05mmo 1) , 4 --^ f ^7 ^ / -;y'( i 2 m g , 
0 . lmmol) X T>* N . N ' -J^O^n tfA'*^**; 
-f 5 K ( 1 2 . 6 m g x 0. 1 mm o I ) %m mM.TV 

#s-£ig#L. sjfcjgig £ © * u , •> y * y * 7 a ^ n -7 h 

?7-7 A - (is ij * Jfft, : mmM e r c k #. m AM No> g3g 

5, Si I ica gel 60, 200-400 mesb, igffc^^i^/ 

7th=M^= 7 0 / 3 0 ) T?ML, *g?!2te£^ (8) 
( 3 2 m g ) £ ft fc . 

'H-NMR (DMSO-d6) : 5 1 . 01 ( s , 3 H, 
Me-17) 1. 03 ( s . 3H, Me-16) 1. 0 6 
(t, 3H, J = 7. 5Hz,Me-Pr) 1. 14 (s, 
3H, Me-Ala) 1. 51 (s. 3H. M e — 1 9 ) 1. 
61 ( d d . 1H, J = 1 5 . 6, 9. 2Hz, H - 1 4 b ) 
1 • 64 ^. 1 H. J = 1 2 . 8Hz, H-6b) 1. 8 
1 (s, 3 H, M e - 1 8 ) 1. 88 (dd, 1H, J = l 
5- 3. 9. 5Hz, H - 1 4 a ) 2. 11 ( s , 3H, A 
c-10) 2. 27 (s. 3H, A c - 4 ) 2. 33 (m. 
1H. H - 6 a ) 2. 40 ( q , 2H, j = 7. 5Hz, C 
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H,-Pr) 3. 52 (q, 1H, J = 7 . OHz, H-A 
la) 3. 60 (d, 1H, J = 7 . 3Hz. H-3) 4 . 

02 (d, 1H, J = 15. OHz, H-20) 4 . 03 
(d, 1H, J = 15. OHz, H-2 0) 4. 12 (dd 

d, 1H. J=6. 6, 6. 6, 17. 4Hz, H-7) 4. 
66 (s. 1H, OH-1) 4. 91 (d, 1H, J=6. 
6, OH-7) 4. 92 (dd, 1H, J=9. 8Hz, H 
-5) 5. 35 ( d , 1H, J = 8 . 6, H-2') 5. 4 

3 (d, 1H, J = 7. OHz, H--2) 5. 64 (t, 1 
H, J = 8 . 6Hz, H-3*) 5. 87 (t, 1H, J = 
9. 2Hz, H-13) 6. 30 (s, 1H, H-10) 7. 
2 0-8. 00 (aromatic, 15H) 9. 17 (d, 
1H, J=8. 9Hz, CONH-3' ) 

( X 8 4 ) PEG-2* - Al a-^H^**^ (9) <D 

mm 

^ftWllSS-CHfc, CM-PEG (500mg, 0. 
lmmol) £ N , N - */ t f- >V # ;v A T 5 K 5 m 1 \Z & M 
t, COSilClgl t'Ufc, 2' - Al a - '< ? V ? * -t 
* ( 6 ) (45mg, 0. 05mmol) . 4 - >y / + /V T 
^/fy> ? ^(12mg. 0. lmmol) ^ iVN, N ' 
- V 4 y 7* n e # ;U Tfs V 4 % K ( 1 2 . 6 m g , 0. 1 m 
mo 1) £ An *. . £i&T-?J&£|f#L. Sf£?@H$r®i Lf; 
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5 3 

toft «ET«ilL, mViitit® ( 9) (1 6 Omg) 



3 

( I H 1 ) 2' - Leu-/N*^y^^r-t:/p (io) <7> ${ 5£ 
Z-Leu ( 1 7 2 m g , 0. 6 5 m m o 1 ) J; t>\ i; 
^^^^•^ ( 7 9 m g . 0 . 6 5 m m o 1 ) *} X 
Vs<? V **,u ( 4 > K m . DABURttSI. 4 2 7 m g , 
0. 5mmo 1) *&{t/.*f-i,y ( 2 0 m 1 )|:®« Lfc 0 
* ^ "C , N , N - * W y 7* n h'/U # ,u # ^ * K (82m 
g, 0. 65mmo 1) £flD;lMT|*«8t#Lfc. £ & *g 
& £ © * L . ^^y/UJ^A^Dv^vy^- ( -> y # 

: ilMe r c k ttS Art No. 93 85 , Silica gel 60. 
200-400 mesh, *7i: 4 . 0 X 3 0 c m, $ fit & : 8Ufc > 
f^/7t(.zhy^=7o/30) -efflUL, 2' - Z 
-Leu-/<^^t^ (454mg) & » fc „ 
*. ( 4 0 0 m g ) £ (20ml 5? 

(200mg) ^A0x..7)c^#a^T. 4 19 
H88I#L. !&mt:M£ Lfc«. ft* /£ T @ & £ & £ L . 2S3i:£ 
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ere k|±${ Art No. 938 5 , Silica gel 60, 200-400 mesh, 
* 7 A : 4 . 0 x 3 0 c m , t&MWi ■ Kit * * V V/t 9 

/-^/7th-M^=95/5/5) Vft® L . mm it 
( 1 0 ) ( 2 8 9 mg) «r#fc 0 
'H-NMR (DMSO-d6) : 60. 66 (d. 3H, 
Me-Leu) 0. 70 (d, 3H, Me-Leu) 1. 0 

1 (s, 3H, Me-17) 1. 03 (s. 3 H . M e - 1 
6) 1. 26 (ddd, 1H. J=6. 4, 8. 5. 13. 
4Hz, H-Leu) 1. 36 (ddd, 1H, J = 5 . 8 , 
7. 6, 13. 4 H z , H-Leu) 1. 51 (s, 3H, 
Me-19) 1. 56 (dd, 1H. J = 1 5 . 3, 9. 
OHz, H-14b) 1. 64 (m, 1H, H-6b) 1. 
67 (m, 1H, H-Leu) 1. 79 (s, 3H, M e - 
18) 1. 84 (dd, 1H, J = 15. 3, 9. 5Hz. 
H-14a) 2. 10 (s, 3H, A c - 1 0 ) 2. 25 

(s, 3H, Ac-4) 2. 33 (ddd, 1H, J = 1 4 . 
7, 9. 5, 6. 4Hz, H-6a) 3. 38 (dd. 1H. 
J = 8. 6, 5. 8Hz, H-Leu) 3. 5 9 (d, 1H, 
J = 7 . OHz, H-3) 4. 01 (d, 1H, J = 16. 
8Hz, H-20) 4. 03 (d, 1H. J = 16. 8Hz, 
H-20) 4. 12 (ddd, 1H. J=6. 9, 6. 9, 
11. OHz, H-7) 4. 64 (s, 1H, OH-1) 4. 
90 (d, 1 H, J=7. 0, OH-7) 4. 92 (d, 1 
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H, J = 10. 1Hz, H-5) 5. 34 ( d . 1H, J = 
9- 2, H-2- ) 5. 4 2 (d. 1H. J = 7. OHz, 
H-2) 5. 62 (t, 1H. J= 9 . 0 Hz, H-3') 
5. 86 (t, 1H, J = 9 . 2Hz, H-l 3) 6. 30 
( s . 1 H, H- 1 0) 7 . 2 0-8. 0 0 ( a r om a t 
i.e. 1 5H) 9. 16 (d, 1H, j-8. 9Hz. CO 
N H — 3 ' ) 

HRMS:m/z 9 6 7. 4 3 2 1 (M+H) + : C $ 3 H « 9 
O ls N^ LT^fl-fl 9 6 7. 4 2 2 8 

(xa 2 ) a******/!,^^ h - y _ 2 . _ L e u 
- /< * y * * ± (i x ) 0 m % 

C©»«fc N . N-J^f mA7? K2m 1 

;o»*KI82^fc. 2' -Leu-******* 
(10) (30m g )t: MLM:N| N .j, >fm 

K (1 : 1) &4ft'(0. 5ml) fej;uti-^ h ^ 
= 2 h*t,- i , 

(1 0 Omg) *®MLtcN, N-S^^^/p*^AT?K 

(o. 5mi) ^jd*. aa-02*nft*Lfc. 

(1 0 Om 1 ) fcftjtoL. £C 
* ( 1 0 m 1 ) iz®ML tz 0 Z<D7K®m£~? J -a, (10 
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Oml) lcj£flnL 4 £ C ti itS Sr T -fe h >• £5 J: t>' ^ - x /u "C 
«s»U»efe#AK©«lE{b^»(ll) ( 1 0 6 m g > £ 

# IS £fttf>^fe<£>igAfl:<i. 2 5 4 nmCtiltif ^Kj£ 

«»«ttfii^-fr©»a4*>f>3i[ttjufctc5, i. 7% (a 

2 2 7 nnCfitti^RM) £ «B » # * ^ * h /Mi 

* K Jl H. 9 , HI1 OC/f ^ti^ifi'Jtfci, 

( I *I 3 ) n' a? / /U — 2 ' -Leu-'^y^^-fc/U 
(12) tf>&ii£ 

^ o e y m ( 7 . 4mg, 0. lmmol) * N , N - 
S^^/w*/UAT5 K2mll:S*L, :©^Il:iSlt 
Ife, 2' - Leu-/<n^tA' (10) ( 4 5 m g , 
0. 05mmol) , 4 - p< f- >\> T %. / t" V i> > ( 1 2 m 
g, 0. lmmol) ;B <fc N , N ' - V T' o f ,U # /U 

# >f 5 H ( 1 2 . 6 m g , 0. lmmol) £ flu x. . ^ ffi. 

- .( y 13 f : HMe r ckttJK Art No. 
9385, Silica gel 60, 200-400 mesh, feffiWi : fait * *f- \s 
y/7tMM^= 7 0 / 3 0 ) -C4t!KL. « IS ft W 
(12) ( 3 4 m g ) * ft fc . ' 
'H-NMR (DMSO-d6) : H. 66 (d, 3H, 
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Me-Leu) 0. 70 (d, 3H, Me-Leu) 1. 0 
1 (s. 3H, Me-17) 1. 03 (s, 3 H, M e - 1 
6) 1. 06 (t, 3H. J = 7 . 5 H z , M e - P r ) 1. 
26 (ddd, 1H, J = 6 . 4 , 8. 5, 13. 4 H z , 
H-Leu) 1. 36 (ddd. 1H, J = 5. 8, 7. 6, 
13. 4 H z , H-Leu) 1. 51 ( s> 3 H. M e - 1 
9) 1. 56 (dd. 1H, J = 15. 3, 9. 0Hz, H 
-14b) 1. 64 (m. 1H. H-6b) 1. 67 (m, 
1H. H-Leu) 1. 79 (s, 3 H , M e - 1 8 ) 1. 
84 (dd, 1H, J = 15. 3. 9. 5Hz, H-14a) 
2. 10 (s, 3 H, Ac-10) 2. 25 ( s , 3H, A 
c-4) 2. 33 (ddd, 1H, J = 1 4 . 7. 9. 5, 
6. 4Hz, H-6a) 2. 40 (q, 2H, J = 7. 5H 
z , CH.-P r) 3. 38 (dd, 1H, j = 8. 6, 5. 
8Hz, H-Leu) 3. 59 (d. 'lH. J = 7 . OHz, 
H-3) 4. 01 (d. 1H, J = 16. 8Hz. H-20) 

4. 03 (d, 1H, J = l 6, 8Hz, H-20) 4. 1 
2 (ddd, 1 H, J=6. 9, 6. 9. 11. OHz, H 
-7) 4. 64 (s, 1H, OH-1) 4. 90 (d, 1H, 
J = 7. 0, OH-7) 4. 92 (d, 1H. J = 1 0 . 1 
Hz, H-5) 5. 34 (d, 1H, J = 9 . 2, H-2') 

5. 42 (d, 1H, J = 7. OHz. H-2) 5. 62 
(t, 1H, J=9. OHz, H-3' ) 5. 86 (t, 1 
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H. J = 9 . 2Hz, H - 1 3 ) 6. 30 ,(s. 1H, H - 
1 0 ) 7. 2 0 - 8. 0 0 (a r^ma t i c, 1 5H) 9. 
16 (d, 1 H. J = 8 . 9Hz. CONH-3') 

( IS 4 ) P EG — 2 -Leu-^^y^^^ yU(13) 

MtllllSm, CM-PEG ( 5 0 0 mg, 0. 
lmmol) SrN, N - v> > ^ >V * jV a z 5 K 5 m 1 \z mm 
U :©Mi:iilfj|f;, 2' -leu-^M^t 
^(10) (45mg, 0. 0 5 m m o 1 ) , 4 - > /u 
^^n^(12m gl 0. lmmol) g^N, N * 
-^O^Be***#^^K(12. 6m g, 0. lm 
m o 1 ) liaTfU^jfL, SJ«»flE*«*Ufc 

1fc. 2 -^o^/^/HcaB*** U W*r**frofc. £/* 
LfctfftU^lr^^ Lit 2 - 7 a,*/ - /K &0< = -^*fcT 
fcfrL.fcf*. ^ETg«U ®U<tit® (13) (14 5m 
g ) £ f# fc . * H £ ft: © & 0. & © ft x * h yu {± g] l l k 
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mmm 4 

(Ig 1 ) 2 ' - I 1 e-/<*y**.fc* (14) 
Fmoc-Ile ( 2 1 2 m g , 0. 6mmol) fiitf, 
^W?/n^(7 3mgl 0. 6mmo 1 ) fij; 

y^t/u (^Ki ( DABURttl, 4 2 7 m g . 
0. 5mmo 1) Z&it/ + y, « y ( 2 0 m 1 ) l^jjf U;„ 
ft^-C, N, N ' — y zf a \Z A/ jj A* 4 % Y (7 6m 
g» 0. 6mmo 1) * M L fc . 

£ & £ L , f^y/^jA^DT^^;^ ( ^ y # y 

^tiMercktfcl! A,l No. 9385, Silica gel 60, 20 
0-400 mesh, * 7 A : 2 . 0 X 3 0 c m. ®®m :&<tS?- 
^/7t^M^= 7 0/3 0) 2 ' - F m 

o c - I 1 e y ( 5 5 2 m g) * * fc . - «, 

ttS-fe (470mg) ^ DM F (10ml) L, £fi 

Tf-ojitis (2ml) £* D ;L 4 samattfLfcfc, UBT 

mm*® ik l. as* ^^/^^A^ovFy^^ 

(^*^:iiMerckttg A rl No. 9385, Silica 
gel 60, 200-400 mesh, * ^ A : 4 . 0 X 3 0 c m, ®M® : 

^ 8L > *m*( 1 4 ) (353mg-)*#fc. 

'H-NMR (DMSO-d6) : 8 0 . 62 (t. 3H, 
J = 7 . 5Hz, Me-I] e ) 0. 81 (d, 3H, J = 
6.7Hz.Me-Ile)1.0l(s,3H. Me-1 
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7) 1. 03 (s, 3H, Me-16) 1. 07 (ddd, 
1H, J = 14. 4 , 7. 3, 4 . 9 H z , H-Ile) 1. 
32 (ddd, 1H, J = 1 3 . 4. 7. 6, 4. 6 H z , 
H-Ile) 1. 51 ( s , 3 H . M e - 1 9 ) 1. 56 

(dd, 1H. J = 1 5 . 3. 9. 2 H z , H - 1 4 b ) 1. 
56-1. 61 (m, 1H, H-Ile) 1. 64 (dd, 
1H, J = 13. 7, 3. 1 H z . H - 6 b ) 1. 79 (s. 
3H, Me-18) 1. 87 (dd, 1H, J = 15. 3, 
9. 8Hz, H-14a) 2. 10 ( s , 3H, Ac-10) 
2. 29 (s, 3H, Ac-4) 2. 33 (ddd, 1H, 
J = 14. 4, 9. 6, 6. 4Hz, H-6a) 3. 60 ( 
d, 1H, J = 7 . 3 H z , H-3) 3. 60-3. 67 

(m, 1H, H-Ile) 4. 02 (d, 1H, J = 16. 
6Hz, H-20) 4. 03 (d. 1H, J = 16. 6Hz, 
H-20) 4. 12 (ddd, 1H. J = 1 0 . 8. 6. 7, 
6. 7Hz, H-7) 4. 64 (s. 1H, OH-1) 4. 
90 (d, 1H, J = 7 . 0, OH-7) 4. 92 (d, 1 
H, J = 9 . 8Hz, H-5) 5. 37 (d, 1H, J=8. 
9Hz, H - 2 ' ) 5. 43 (d. 1H, J = 7 . 3Hz. 
H-2) 5. 64 (t, 1H, J = 8 . 7Hz, H-3') 

5. 85 (dt, 1H. J=0. 9, 9. 2Hz, H-13) 

6. 30 (s, 1H, H-10) 7. 2 0 ~ 8 . 00 (ar 
omatic. 15H) 9. 15 (d. 1H, J=9. 2H 
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z, CONH— 3') 

HRMS:m/z 9 6 7. 4 2 3 4 ( M + H ) + : C s 3 H 6 j 
0. 5 N 2 t UOfHt 9 6 7. 4228 



( I fl 2 ) *-'^J^?^f->^^/^ft:■7='drxh7^-2 , - I i e 
- (15) (om^ 

( 1 > ( 1 0 0 m g) *r*-2m 11:^1, *#T. 
C N, N - ^> K 2 m 1 ftJSn Afc'. 

:«**i:i82T#fc 1 2 ' - I i e -x* y 

(14) (3 0mg) *»»Lfc*:N, N - v> * f- ,v * ,u 
J^T % K (1 : 1) (o. 5ml) J: y 1 - i ^ 

# # = /I. - 2 - i h * i/ - 1 , 2 - v> t Fn^yy 
(lOOmg) LfcN, N - S> * ^ AT $ K 

( 0 . 5ml) ^ADx. v mUX' 2®ffiM&Ltc 0 R^ffi^x 
9 S-fi> (100ml) lc L, jftfij 
* (1 0ml) I^S* Lfc. :o*S»^x^;-^ ( 2 0 
Oml) iz&ML, £ tfcitlft*7 1r h>33£V*-T»X 
m&L. &&**-fre«Efc6tt ( i 5) ( 1 0 5m g) £ 

ftfiiva^frceiii^gaiLfcic^. 1. e% (s 
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2 2 7 nml:fil755il^!a)feS) ir^fl-SBSftft*^* h/WS 
^ft^ixiai 2, Ell 3K**n5ifi'JTi>«. 

( I m. 3 ) 7" n /l' - 2 ' - I 1 e - /< * y * * -t A' 

(16) <DM'& 

7 u ¥ { 7 . 4 m g , 0. lmmol) £ N , N - 

5?>f^*;UA7'? K2m 1 :o^li:iSlt 

2' - I 1 e-/<H^t* (14) (45mg, 
0. 05mmol) , 4 - i? / f- IV T : S J f y 'y ^ (12m 
0. lmmol) £ <fc N , N' - *? 4 V "f o fcT JV jj jV 
l-^U* (12. 6 m g , 0. lmmol) ^riBi, il 

-? Y ? 7 7 4 — (i/y#y/U:$6ISMe r c k *t JS Art No. 

9 385 , Silica gel 60, 200-400 mesh, Jg Rt ffi : % it * f- V 
y/T±h-bV* = 70/30) T*mMb, ^ 12 to £ 

(16) ( 2 8 m g ) «r ft fc „ 

'H-NMR (DMSO-d6) : 60. 62 (t, 3H, 
J = 7 . 5Hz, Me-IIe) 0. 81 ( d , 3H, J = 
6. 7 H z . Me-IIe) 1. 01 (s, 3H,Me-l 
7) 1. 03 (s, 3 H , M e - 1 6 ) 1. 06 (t, 3H, 
J = 7. 5Hz, Me-Pr) 1. 07 (ddd, 1H, J 
= 14. 4, 7. 3, 4. 9Hz, H - I I e ) 1 . 32 

(ddd. 1H, J = 1 3 . 4, 7. 6, 4. 6Hz. H - 
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lie) 1. 51 (s, 3H, Me-19) 1. 56 (dd, 

1 H . J=15. 3, 9. 2 H z , H - 1 4 b ) 1. 5 6- 
1 • 61 (m, 1 H, H-IIe) 1. 64 (dd, 1 H, 
J = 1 3 . 7 , 3. 1Hz, H-6b) 1. 79 (s, 3H, 

Me - 1 8) 1 . 87 (dd, 1 H. J = 1 5 . 3, 9 . 8 

Hz, H-14a) 2. 10 ( s , 3H, Ac - 1 0 ) 2. 

29(s,3H. Ac-4) 2. 33 (ddd, 1H, J = 

14 ' 4 ' 9 -6,6.4Hz,H-6a)2.40(q, 
2H, J = 7. 5Hz. CH 2 -Pr)-3. 60 (d, 1H, 
J = 7. 3Hz, H-3) 3. 60-3. 67 (m, 1H, 
H-IIe) 4. 02 (d, 1 H , J = 16. 6Hz, H - 
20) 4. 03 (d, 1H. J = 16. 6Hz, H-20) 
4. 12 (ddd. 1H, J = 10 . 8, 6. 7, 6. 7H 
z. H-7) 4. 64 (s. 1 H, OH-1) 4. 90 (d, 
1H, J = 7 . 0, OH-7) 4. 9 2 (d, 1H. j = 9 . 
8Hz, H-5) 5. 37 (d, 1H, J= 8 . 9Hz, H 
-2') 5. 43 (d, 1H, J = 7. 3Hz, H-2) 5. 
64 (t. 1H, J = 8. 7Hz, H-3' ) 5. 85 (d 
t. 1H, J = 0 . 9. 9. 2Hz. H-13) 6. 30 
(s, 1H, H— 10) 7. 20 — 8. 00 (aromat 
ic. 15 H) 9. 15 (d, 1H, j = 9 . 2 Hz, CO 
N H - 3 ' ) 
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( I H 4 ) PEG-2' - I le-/<?H*t* (17) 

**«lia5-C»fc, CM-PEG ( 5 0 0 mg, 0. 
lmmol) ?rN, N - i? * ^ /U # ^ ^ T S K 5 m 1 iz & M 

t, :o»«i:iii Tfc.fc, 2' - i i e-^^y^^-t 

^(14) (45mg, 0. 05mmol) , 4-^^/U 
T 5 / f y •>* >- ( l 2 m g , 0. lmmol) J; N . N ' 
-•^y7 , Dt'y^;^->Mn* (12. 6 m g % 0 . 1 m 
m o 1 ) ilfiTT*;&#Jf # L ; E£S«E*S* U£ 

Lfc^ai^^^iflLfc2 -y a y< y - ,u , SUti-r;H:T 
«6*L/!:«.«ffiT«*L,«|B^^«j(l7) (125m 
g) h;H±ai 4fc*. 

mmm 5 

(isi) 2'-Ph e -x^ n^^t^ (is) <nmm 

Z-Phe ( 1 9 4 m g v 0. 65mmol) fcitf, v> 
^f^75/n^V ( 7 9 m g . 0. 6 5 m m o 1 ) ft£ 
If 9 l ) ? *c ± /U (<f V K|, DABURttl, 4 2 7 m g . 
0. 5mmo 1) £ i& ^ ^ u >- (2 Om 1 )l:g|Lfc. 
^V^t', N , N ' - -X s y 7 a t* /u -to ;v if, >S 4 $ K (82m 
g » 0. 65mmo 1) &JbP;t£iB."C** Jf # t » & Jt£: 
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& £ © £ L , ^y^y/u*-7A^nTh^77-f - ( >j $ 
7>\> ilMe r c k Art No. 9385, Silica gel 60. 
200-400 mesh, #7^:4. 0X3 0 c m> ifiljfli: 
f^/7th-M^= 7 0 / 3 0 ) L , 2' - Z 

-Phe-/^y^t* ( 4 2 8 mg) **fc. c 0 <fc £ 
#5 (400mg) (20ml L^7^ 

( 2 0 0 mg) §r^D^, rt*#ffl«T, 4^ 

e r c ktfc» Art No. 9385, Silica gel 60, 200-400 mesh, 
# 7 i> : 4 . 0X3Ocm, 8i« : ttft^f 1/ 

^ ( 1 8 ) ( 2 6 9 m g ) *'&1t a 

'H-NMR (DMSO-d6) : 6 1- . 02 (s, 3 H, 
Me-17) l. 05 (s, 3H. Me - 1 6 ) 1. 52 
(s, 3H. Me-19) 1. 64 (dd, 1H. J = 1 5 . 
6, 9. 2Hz. H - 1 4 b ) 1. 66 (dd. 1H. J = 
14. 4. 11. 3Hz. H - 6 b ) 1. 85 (s. 3H, 
Me - 1 8) 1. 9 3 (dd. 1H, J = 1 5. 3. 9. 5 
Hz, H - 1 4 a ) 2. 11 (s, 3H, A c - 1 0 ) 2. 
30 (s. 3H, A c - 4 ) 2. 32 (ddd, 1H, J = 
1 4 ' 7 • 9 • 6, 6. 6Hz, H - 6 a ) 2. 99 (dd, 
1H. 14. 5, 6. 9Hz. P h e C H 2 ) 3. 13 (d 
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d. 1H, 14. 4. 5. 2 H z , P h e C H 2 ) 3. 61 
(d, 1H, J = 7 . 3Hz, H-3) 4. 10 (dd, 1 
H. J = 1 1 . 0, 6. 7 H z , H-7) 4. 52 (t, 1 
H, J = 5. 8Hz. PheCH) 4. 68 (s, 1H, O 
H-l) 4. 89 (d, 1H, J = 7. 0, OH-7) 4. 
92 (d. lH, J = 9 . 8Hz, H-5) 5. 47 (d, 
1H, J = 7 . 3 H z . H - 2 ' ) 5. 50 (d. 1H. J 
= 7. 3 H z , H-2) 5. 78 (t, 1H, J = 8 . 2H 
z, H-3') 5. 94 (t. 1 H , J = 8 . 9Hz, H - 
13) 6. 30 (s, 1H, H-10) 7. 00-8. 10 
(m, 20H, aromatic) 8. 49 (brs, 2H, 
NH2) 9. 26 (d, 1H, J = 8. 9Hz, CONH- 
3 ' ) 

HRMS:m/z 1001. 4076 (M + H) + : C 5S H 
siO ts N,kLX<Dftnm 1001. 4072 

(IS2) U /V ifs * •> > ^ /u {tf * * h 7 > - 2 1 - Phe 
- V ? *± ;\s (1 9) <£> $i it 

HIS m 1 "C n ft , A;^^->^f/Mtf*^ h^^^-hi; 

* A Jfi (1) (lOOmg) ?r*2m 1 Ci«L, * & T . 
IWSffitN, N - v > f ;U $ i, 7 ^ K 2 m 1 £ » D 7L It „ 
CO^iSiCIiltllfc, 2' - Phe-/<*!J**.1r/u 
(18) (30mg) * « * L * : N . N — i? / *f- tV-fc i\> 
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J*T * K (1 : 1) jg^rg (o. 5ml) fiit/l-iK 

# # = ;w - 2 - a: h * - i , 2 - v> fc K d * y \) > 
( 1 0 0 m g ) £ & fi? L N , N-->'> f ;U;^ 7 » p 
(0. 5ml) & An x. , HfiT* 2 * ffljftft t fc. RfoWiZx: 
9 (10 0ml) \z&Aq L . £ t fcttJR££i«> , J^fit 

* (10ml) (C & fl? L fc „ C<&*8jR&:x:$ry-,u ( 10 
0ml) <d£flou £fe Ctzitft&T-t b > ft £ V^-tjU-q 
^^L,&fe^ H B B jro^|a^^^(i9) ( i o 6 m g ) £ 

^i^^^IftOiAtl^ 2 5 4 nm|:J3lt5*«.S3t 
^iyi^^©^Ii^P>I W U;t:5, 4. 7% (S 
S % ) -Cfcofc. * ft <D ? ;l> 9 — V ( & ft : 

2 2 7 nmfcBtf 5 £ & fl. g|J PJ* # x ^ fwWS 

m m m 6 
2 o ) <Dm& 

mmme. dsn G i y - P h e ( b*b. 

^yrfmKm®, 1. 1 g , Smmol) £H 2 0 (2m 
I ) . (2ml) ft &XfiV x-f- jvt 5. > 

( 1 . 5ml) <ajg£MK&a» L , :«SftH;Mf/b 

* ° 7 K ( 1 . 8 g. 6. 5mmol) £ & * #q X. % 1 
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ft Lit. it«l:ftS5m 1 ^JOx-tSSttCLfct, & 

«S:»ffT84t5;iCJ:ijTr t-Gly-Phe 1. 
5 g £ a tz „ 

i^fcTrt-Phe-Gly ( 6 0 4 m g , 1. 3m 
mol »fi^.^ * » ( 1 5 8 m g % 1. 

3mmol) fcitf'^y^^-fc/u ( K BL DA BUR 
& ®L 8 5 3 m g , 1. Ommo 1 ) Irlft^f i/> (20 
m 1 ) izmm U it. &l^T*, N, N' -';o/o^*^ 
^vf5K(164mg, 1. 3mmo I ) ^iHAIfiT^ 
£ St # L fc „ S^^^$r©*L, ^y*y/w*7i,^u-rh 
P?? 4- (J/y*y^:iHMercktt* Art No. 938 
5, Silica gel 60, 200-400 mesh, # 7 A : 4 . 0 X 3 0 c 
m, SBtffi : «<k> f uy/7t 1- = n;^ = 8 0 / 2 0 ) 
T' «[» U , 2' -Tr t-Phe-GI y-><*«; 
(983mg) » fc . - <r> { ® (800mg) £90% 
BfcBfe (10ml) T'JJlUJftN - h V TvMfcL. > >) 1j V 
^UyAfa-rh???* - {is V * Vsu : mmM e r ck 
*±®f Arc No. 9385, Silica gel 60, 200-400 mesh, # 7 A : 
4. 0X3 Ocm, mmm : * * ; -fr/T 

L T *I 12 ffc (2 0) (4 9 Omg) 

'H — NMR (DMSO— d6) : 6 1 . 01 ( s . 3H, 
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Me-17) 1. 03 (s, 3H, Me-16) 1. 4 2 
(dd, 1H, J = 1 5 . 5. 9. 1Hz, H-14b) 1. 
50 (s, 3H, Me-19) 1. 63 (t, 1 H, J = 1 
2 . 2Hz, H-6b) 1. 75 (dd, 1H, J = 1 2 . 
3, 9. 5Hz, H-14a) 1. 81 ( s , 3H, M e - 
18) 2. 12 (s, 3H, Ac-10) 2. 23 (s, 3 
H, Ac-4) 2. 29 (ddd, 1H, J = 1 4 . 4, 9. 
2, 7. OHz, H-6a> 2. 90 (dd, 1H, 14. 
2,7. 8 H z , P h e C H 2 ) 3 . 0 8 ( d d , 1 H, 1 
4 . 4, 5. 2Hz, PheCH2) 3. 56 (d, 1H, 
J = 7 . OHz, H-3) 4. 05-4. 10 (m, 2H, 
H-7, PheCH) 4. 15 (dd, 1H. J = 1 8 . 0, 
5. 8Hz, Gly) 4. 61 (brs, 1H, OH-1) 
4. 90 (brs, 1H, OH-7) 4. 90 (d, 1H, 
J = 5 . 3Hz. H-5) 5. 38 (d, 1H, J = 8 . 9 

H z , H- 2 ' ) 5 . 4 1 ( d , 1 H, J = 7 . 0 H z , H 
- 2) 5 . 5 3 ( t . 1 H. J=8.6Hz.H-3')5. 
83 (t. 1H, j=8. 8Hz, H-13) 6. 29 (s, 
1H, H-10) 7. 16-8. 00 (rn, 20H, arc 
matic) 8. 15 (brs, 2H, N H 2 ) 9. 02 
(t, 1H, J=5. 8Hz, Gly-NH) 9. 29 (d, 
1H, J = 8. 9Hz, CONH-3' ) 

HRMSim/z 1 0 5 8. 4 2 4 1 (M + H)*:C 58 H 
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6< 0, 6 N,i LT©tt|[i 1 0 5 8. 4 2 8 7 



(I II 2) * IVIS* *y * *f- frfc? * * \> y *s - Z' - Phe 
-Gl y-/<*J/$r#-fc/u (2 1) Wli 
31 JS #J 1 t? ft . * jjf * •> p< f - /i- {t x * x h 7 V -t h V 

* A i£ (1) (lOOmg) £7k2mllcg?fl?t, * ft T > 
r^SlCN, N-i/^f/^/i/AT^ K2m 1 £ fln x. „ 

1 fc. 2' -Phe-Gly-/<*!l* 

* ir /u (20) (22mg) * « # L-fc * : N , N-v?>> 
/^/l/AJ? K (1 : 1 ) *g £ $ ( 0 . 5ml) £ «fc t>' 1 - 
^ h^rv'^A-ztf^/U — 2-J- h^v"- 1, 2 — t K a ^ y 
V > (lOOmg) £ i§ $ L N , N - ^ /U * /V A 7 ^ 
K (0. 5ml) <Sr»Px. li£^2iiai«j$l / t 0 &J&?<*£ 
a: * / - tv (100ml) iZfeM L . £.Ctzi£®*M$>> 81 
Mfc (10ml) izmMLtCo :W7K^ffi5rx^y-^ (1 
00ml) IC&ML. ^U^itJS^T-thVfeJ;T/^-x/U 
"CifefrL, 6fe#£K<D«E (2 1) ( 1 0 8 m g ) 

♦ U^ftnlliOlAltt. 2 5 4 nmti3(7 5f ^R3t 

Sfci (?I^I»^iii>()iaj tfc t z 5, 3. 3% ( jr 

a%) -c *> o „ *«^ft»y^aiii«m^^ — ^ ( » ta = 

2 2 7 nmttJlJ5*^»jt«) t % ^ ffl ft 3t * ^ * h /Hi 
•t ft *f ft 0 1 7 . Bl 8i:*^5ifi'JT*»5. 
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(ISD 2 * - G 1 y - P h e - '< ? » 9 *±*&&m. ( 

2 2 ) <Dmm 

nmm6 . (iid gi y -phe ( b 

*<7<? h'Wftmm, 1. 1 g , 5 mm o 1 ) ?r H 2 0 (2m 
1 ) , 2 - 7* n X y - ,u (2ml) $5 £. X$ i? *?• /V T 5 >" 
(l. 5ml) ojS^@^(c^^»t, dOS/fcjKtehj/^/i, 
^ o 7 -f .K (1. 8g, 6. 5mmo;l) £ % * K M x. , 1 

#L/t„ tt»l:BH5ml tJliTittKLfcl, & 

i^iffTSitJCtiaijTr t-G 1 y-Phe 1. 

l^tTr t-Gl y-Phe ( 6 0 4 m g . 1. 3m 
mol) £ J; x ';>f^7 5yeyj?> ( 1 5 8 m g . 1. 
3mmo 1) fiiV/^H^r^t^ ( -f > KB, DABUR 
*±$!L 8 5 3 mg, 1. Ommol) $r^ib^^U>'(20 
m 1 ) (C & fl? L ft 0 #; ^ X- , N , N ' --^y^Pt'/^/p 
5 K ( 1 6 4 m g . 1. 3mmol) £ to *. ^ fi T » 

4- (^IIKyKilMerckttS An No. 938 
5, Silica gel 60, 200-400 mesh, iJ y K : 4. OX30 c 
m % : l/y/7t h= M//i/=8 0/2 O) 



WO 97/38727 

PCT/JP97/01303 

7 2 

■V%m L . 2'-Trt-Gly-Phe-/<Hnt* 
(968mg) fcftfc, (800mg) H0% 

^® (10ml) f&lUlKN-HlfyHU, y # y 
^*9A^B^h^97-f^- (->y*^:iiMerck 
*fc& Arl No. 9385 , Silica gel 60, 200-400 mesh, * y J* : 

•feh^hy/u =95/5/5) T?|»||L, &fc&»:!£^gg| 
L T £ IB (22) (520mg) £ ft 0 

'H-NMR (DMSO-d6) :Jl. 02 (s, 3 H , 

Me-17) 1. 05 (s, 3H, Me-16) 1. 52 
(s, 3H. Me-19) 1. 66 (dd, 1H, J = l 5 .' 

0, 9. 5Hz, H -14b) 1. 66 (t, 1H, J = l 

0. 7Hz. H-6b) 1. 82 (s. 3H. Me-18) 

1. 94 (dd. 1H. J = 15. 2, 9. 7Hz. H-l 
4a) 2 • 11 (s, 3H. Ac-10) 2. 30 (br. 
1H. H-6a) 2. 33 (s. 3H. Ac-4) 2. 76 
(dd. 1H. 14. 1. 9. 5Hz. PheCH2) 2. 

97 (dd. 1H, 14. 0, 3. 6Hz, PheCH2) 

3. 46 (d, 1H. J=16. 2. Gly) 3. 51 (d, 
1H. J = 16. 5, Gly) 3. 61 (d. 1H, J = 7 . 
3Hz, H-3) 4. 03 (d. 1H. J = 8 . 9Hz, H 
-20) 4. 05 (d. 1H, J = 8. 9Hz, H-20) 

4. 10 (dd, 1H, J = 10. 5, 6. 9Hz. H-7) 
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4. 71 (brs, 1H, OH-1) 4. 79 (ddd, 1 
H. J=9. 0, 9. 0, 3. 7Hz, PheCH) 4 . 9 
2 (brs, 1H. OH- 7) 4. 93 (d, 1H, j = l 
0. 4Hz, H-5) 5. 40 (d, 1 H, J = 7 . 6Hz, 
H - 2 ' ) 5. 44 (d. 1 H , J • - 7 . 3Hz, H-2) 

5. 79 (dd. lH, J = 8 . 6. 7. 9Hz, H-3') 
5. 93 ( t , 1H, J = 8 . 9Hz, H-13) 6. 29 

( s , 1H, H-10) 6. 97-8. 02 (m. 20H, 
aroma tic) 7. 97 (brs; 2H. G 1 y N H 2 ) 
8. 88 (d, 1H, J = 8 . 2Hz, Phe-NH) 9. 
30 (d, 1H, J = 9. 2Hz. CONH-3') 
H R M S : m / z 1058. 43 33 ( M + H ) + : C s 8 H 
s-OuNjtLTClUt 1 0 5 8. 4 2 8 7 

(II! 2) 13 iv # * -> > f- /u it x * x h ? ^ - 2 " - Gly 
-Ph e-z^H^tyi- (23) CD§gi£ 

^ IS #J 1 T* tz , * ,u at? /< f- /u it f * * F7>t h V 

* AJg ( 1 ) (lOOmg) ^2ml \Zf&M L , * ?fr T . 

ICN, N-v?^^/b^/UAT$ K 2 m 1 ^xf:„ 

* * * ( 2 2 ) (15mg) ^0Lfc*:N, N-^f 
/u * A T 5 K (1 : 1 ) £ £ ft ( 0 . 5ml) J; l - 

* h * •>.* /U jjf = - 2 - a: h * 5/ - 1 , 2 - ^ t K D * / 
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V > (lOOmg) ^S«LtN, N - i? * ft ,v A T S 
K (0. 5ml) fcfln*, mm.V 2 B*W&# Lfc. Ktfffc* 
, - ( 1 0 0 m 1 ) CttJOL, £ c fc ft ft & * tb , ffi 
MtK (10ml) JC i§ fl? L Jt „ r«*ii^x^ ( X 
00ml) fcftjjjpL, £i;fcfct«£7'ir h > *i J; - x A- 
-CSfcfrL, 3&^A«(0aifB^^« (23) (lOlmg) 

$ A SI* . 2 5 4 n m'fc 8 It * "« 

fi%) -c&ofco *^^^«^/ujiiii^ai^^ — y ( & ft : 

2 2 7 nm|:iJlt5t^K)tS) h /Hi 

tilfiiHl 9, B2 0C*«ii5i8!;-Cife5. 
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mmw s 

(1) 2 1 — ~f v J <i >v 4 V & 4 >v - % t 9 V V 
(24) 

Z-Ile ( 1 7 2 m g H 0. 65mmol) J: v >? 
^^ 7 ^^^ (79mg, 0. 65mmo 1) 
Vf^t^/y ( iQXMKttK, 1 9 6 m g , 0 . 

5mmol) &DMF (2 Om Lfc„ &t^T, N , 

N' -^y/Dlf/^/^^U' (82mg, 0 . 6 5 
mmo 1) ZMZ.mfoX'm&MW t fc-. L , 

e r c k&« Art No. 9385 , Silica gel 60, 200-400 mesh, 
t&Mm ■■ if D p * ;u A / 3. ^. , u = 5 0 / 3 0 ) T .^^ 

L ' 21-Z-I 1 e-^df-^^^i/^ (62mg) £ „ 
^<0<b£ife> (5 0mg) Srv^^lf^ (20ml.)t8)|L 
'<7^*A-£gffl>& (5 0mg) £r #D x. , tK^#S^T. 

SSrDMFCgflf L, A - V * + A,T % / K V V V (61m 
g, 0. 5mmol) % N, N ' -v=^y^a tr./U U )V # ^ 

-f S K ( 6 3 m g . 0. 5mmo 1) fiiy^n t't^S? 
(3 7mg, 0. 5mmo 1) £ U x. M M. T X' # J£ # L 7t 0 

(*/y*y^:«BMe r c kftS Ail No. 938 5, Silica 
gel 60, 200-400 mesh, ? d d /P = 5 0 / 
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2 5) ?»« L . &&it&® (2 4) ( 5 0 m g ) 

'H-NMR (DMSO-d 6 ) =60. 63 (s. 3H, 
J = 7 . 5Hz) 0. 76 (d, 3H, 7. 5Hz) 0. 8 
2 (d. 3H. J = 6. 7 Hz) 0. 87 (s, 3H) 1. 
07 ( m , 2 H) 1 . 10 (t, 3H, J = 7 . 5 Hz) 1. 
30-1. 50 (m, 3H) 1. 49 (s, 3H) 1. 55 
-1. 62 ( m , 2 H ) 1. 78 (m, 1H) 2 . 11 (m, 
2H) 2. 32 (m, 2H) 2. 35 (q, 2H, J=7. 
5Hz) 2. 60 (m. 1H) 2. 94 (m, 1H) 3. 6 
0-3. 68 (m, 1H) 4. 16 (m. lH) 4. 68 
(m, 1H) 4. 68 (d, 1H, J = l 7. 2Hz) 5. 
01 (d. 1H. J=17. 2Hz) 5. 16 (brs, 1 
H) 6. 01 (s, 1H) 6.23 (d, 1H, J=10. 
2Hz) 7. 30 (d, 1H, J = 1 0 . 2Hz) 9. 00 
(d,lH,J=7.0Hz) 

(2) PEG-'fyn^i/;u-2 1- f*t>^'/y (25) 

Z-Ile ( 1 7 2 m g . 0. 6 5 m mo 1 ) £ «k . V 
*+frT % J V*s ( 7 9 m g . 0. 65mmol) ftX 

t ? V V ( 0*®, fPtt^OSttSSL 1 9 6 m g , 0 . 

5mmol) £ D M F ( 2 0 m 1 ) C i«f L fc„ & T' , N. 

N ' - i/ << V y a f j\, ii jl> /1f J x K ( 8 2 m g . 0 . 6 5 
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mmo 1) $rAD*.fca?**«#Lfc. Sl5»tt&84L,' 

e r c k«fc« Art No. 9385 , Silica gel 60. 200-400 mesh, 
S«ffi:^ D */^/SKif;i, = 5o/3o) <c ttjH 
t , 2 1 - Z - I l e-r^t^/y (65mg) £#fc e 
wOfk^fe (5 0mg) Sri?^^f-> ( 2 0 m 1 ) t 
^7i?n-S**U (5 0mg) $r x. , Tk^^ffl^T, 

S5:DMF|:|g^L, 4-^f^7^n-^ (6lm 
g. 0. 5mmol) . N , N ' - *? J y ^ o \f jV ij ,u # ^ 
'f * K ( 6 3 m g . 0. 5mmo I) fiJ;VHMiig5 
CM-PEG (2500mg, 0. 5mmol) * 

(3) 2 1 - /n/V^y^y .> ;l ,_^^ t;(;?;/:/ (2 6) 

Z-Gly ( 1 3 5 m g % 0. 65mmol) ft «fc T>\ ^ 
>f*7t;n^ (79m gl 0 . 6 5 mm o 1 ) ft J; 

? {Q*®^ ftfttomfr®^ 196mg, 0. 
5mmol) «:DMF.(20ml)|:Jg#Lfc. & l% V , N, 
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N ' - *J 4 y 7* a f * ,U * * >r 5 K ( 8 2 m g % 0. 65 
mmo 1) £AB Lfc„ £ Jft & «E £ ft * t , 

> y UVfr* yJ**a-?h?y74 - (is 9 * V jv :|1m 
e r c kthft! Art No. 93 85 . Silica gel 60, 200-400 mesh, 

(68mg) £ ft fc „ - 
«Mfc£4fr (50mg) y ( 2 0 m 1 ) Id L 

7 w - m.mf&m (5o m g) tk^#h^t, a 

SrDMFC^^fL, 4 - ^>f ^75 ; f!) ( 6 1 m g , 

0 . 5 m m o 1 ) , N , N ' - v> 4 y y a f * * ;V i? J * 
K ( 6 3 m g , O. 5mmol) ft £ V & £ Xf7 W st y & 
(3 7mg, O. 5mmo 1) & til X. ^i&T ~C ffe &M ft L tz 0 

( •> y 13 fjv : I1M e r c k «b JK Art No. 93 8 5 , Silica 
gel 60. 200-4 00 mesh, fig fa : ? n n * A / ^ * y _ , u 
= 17/1) f^JSlL, £ IS ft (26) (30mg) * 

'H-NMR (DMSO-d6) : 5 0. 74 (d, 3H, 
7. 5Hz) O. 88 (d. 3H) 1. 04 (t. 3H, J 
= 7. 5 H z ) 1. 07 (m. 2 H) 1 . 30-1. 50 
(m, 3H) 1. 52 (s. 3H) 1. 60 (m, 2H) 1. 
78 (m, 1 H) 2. 14 (m. 2H) 2. 32 (m. 2H) 
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2. 37 (q, 2H. J = 7 . 5 Hz) 2. 62 (m, 1H) 
2. 94 (m, 1H) 3. 9 6 - 4. 0 6 ( m . 2H) 4. 
1 6 ( m , 1H) 4. 68 (m. 1H) 4. 82 (d, 1H, 
J = 17. 4Hz) 4. 98 (brs, 1H) 5. 0 3 (d. 
1H. J=17. 4Hz) 6. 02 (s, 1H) 6. 24 
( d d , 1H, J=10. 3, 1. 7 H z ) 7. 29 (d, 
1H, J = 1 0 . 2Hz) 9. 02 (d, 2H. J = 7 . 0 
Hz) 



(4) (27) tf> 

mm 

Z-Gly ( 1 3 5 m g , 0. 6-Sfflmo 1) fiios, i? 
>^>X>T% St'VVy ( 7 9mg, 0. 6 5mmo 1 ) J; 
Ut*** 9 /> ( 0*B, *tltt*l!iSStfcfii!, 1 9 6 m g , 0. 
5 mm o 1 ) £ D M F ( 2 Om ] Lfc. & T' , N, 

N' - s?-f y^n K (8 2m g. 0. 65 

mmo 1) Z1m?LmfoX-f&&®W L tz 0 K j£ & £? * L , 

e r c kit® Art No. 9385, Silica gel 60, 200-400 mesh, 

21-Z-G!y-7+t^/> (65mg) & fc „ - 
<^)fk^*!7 (50mg) (2 Om l)t»(»L/< 

7^r> A _^ sw ,^ (50mg) fcflPx., **#BB«T,'4 



WO 97/38727 PCT/JP97/01303 

8 0 

£ D M F fc L,'4-';^^7§^!l^ ( 6 1 m g , 
0. 5mmo 1) , N , N - ^ ^ S J ? d t* U >V stf i? J % 
K ( 6 3 m g , 0. 5mmo 1) £ <fc t>* H JS 0i| 1 X g 5 T* # 
fc , CM-PEG ( 2 5 0 0 m g . 0. 5mmo 1) £ »D * 

* (27) (700mg) £ # fc „ ^^^-^o^^gBP^^^ 
* hH±0 2 2 fc Tfk £ tL ^ i g »j 5 » 

(5) 2l-7 B n/N°y^/P7'7- / i,_^^^-^ ; 5r : / > - (2 8) 

Z - A 1 a ( 1 4 5 m g , 0. 6 5 m m o 1 ) & J: 0< x i> 

* ?-/\>T $ / XV i?> ( 7 9 m g , 0. 65mmol) ft* 
Vy***)- / 9 S> (0*®. ftft'&m&m. \ 9 6 m g , 0. 
5 m mo 1) SrDMF ( 2 Om I )i:»*Lfc. & ^ "C , N. 
N * -^y^Dfy^/^^U' (8 2m g> 0. 65 
mmo 1) £flP X. L fc 0 K/£*gj&£®£L, 

ere kttlSi Arl No. 9385, Silica gel 60, 200-400 mesh, 

2 1 - Z - A I a-^*-9-/?-/> (70mg) £ fc » C 
O {fc £ #| (50mg)' + f y ( 2 0 m 1 ) ffl. L '< 
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y j^-mmf&m (somg) ^p*. *s?#iisct. 4 

£ D M F K L , 4--^f^7?yn-^ ( 6 1 m g , 

0. 5 m m o 1 ) . N , N' -^^y/nt'/W^/U^^^^ 

K ( 6 3 m g v 0. 5mmol) iV/n tft^K (37 

mg. 0. 5mmo 1) £ DU x. ^ ill T V ^ # £ # L tc . £j£ 

**** : MfflM e r c k tt© Art No. 9385, Silica gel 60, 
200-400 mesh, jg«£j£ : ^ n d*^a/> ^ / - ,v = 4 0 
/3) TfltSSlL. Mie^^^3 ( 2 8 ) ( 5 5 mg) £ # 0 
'H-NMR (DMSO-d6) : JO. 76 (d, 3H, 
7. 5Hz) 0. 89 (d, 3H) 1. 06 (t. 3H. J 
=7. 5Hz) 1. 07 (m, 2H) 1. 14 (s, 3H) 

1. 30-1. 50 (m, 3H) 1. 50 (s, 3H) 1. 
60 (m, 2H) 1. 78 (m, 1H) 2. 14 (m, 2H) 

2. 32 (m, 2H) 2. 4 0 ( q , 2 H . J = 7 . 5 H z ) 
2. 60 (m, 1H) 2. 94 (m, 1H) 3. 50 (q, 
1H, J=7. OHz) 4. 16 (m, 1H) 4. 68 (m. 
1H) 4. 78 (d. 1H. J = 1 7 . OHz) 4. 9 8 
(brs, 1H) 5. 02 (d, 1H, J=17. OHz) 

6. 02 (s. 1H) 6. 24 (dd. 1H. J = 1 0 . 3, 
1- 7Hz) 7. 29 (d. 1H. j = 10. 2Hz) 8. 
84 (d, 2H, J = 7 . OHz) 
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(6) PEG-Ty-^- 2 1 -r^t^ 9 V V (29) <Z> 
Kit 

Z-Ala ( 1 4 5 m g % 0. 65mmol) ft £ Xf , i? 
>f*75/tf!l'^ (79mg, 0. 6 5 m m o 1 ) «k 
t^^^f-^^/V ( 0*®, ifnftj&HSftJSi. 196m g> 0. 
5mmol)£DMF (20ml )tc}gfl? t fc„ ftV^-C* N , 
N ' - 5? y y p f /v U ,v 4? ^ 4 % y ( 8 2 m g , .0 . 6 5 
mmo 1) &fia*.&m.X'f&&mW Kj£&£g£®:feL, 
v^y^^/U^^A^n-Th^y^^ — (•/!! : i|M 

ere ktfc$g Art No. 9385, Silica gel 60, 200-400 mesb, 

mmm ■ ?aa =20/1) l . 

2 1- Z- Ala--r*-tf-*?y*>' (6 8mg) * W fc . C 
(Dit&W (50mg) * ( 2 0 m 1 ) \Z. M L 

7 (5 0mg) & #0 x. , ^^#0^T, 4 

tfWJStttL, A* 8J£ £ ilS * L fc & , ia/£T&&£®£ L . ?S3£ 
£ D M F U: L , 4--^f^7Utl«^ ( 6 1 m g , 
0. 5 m m o 1 ) . N, N -^^^/^/^'^^ 
K ( 6 3 m g . 0. 5mmo 1 ) i C^IStfiil 1 18 5 t'f 
7t, CM-PEG ( 2 - 5 0 0 m g , 0. 5mmol) 3r #D x. 
SfiT-C»lt||#Lfc. L , 2-7 p p^'y- 

m (29) ( 1 4 0 0 m g ) & ft fc . *«^frO«^SU»3t 
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**<9 h ^ I* El 2 3 \z. tts £ ti 5 t & y V h s , 
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(7) 2 l-ZD/^^^-^^Hj-^^yy (30) WSSiit 
(*8mg, 0. 65mmol) 8 J: » V 
*+»T%/>£9»v ( 7 9 m g % 0 . 6 5 m m o 1 ) J; 
V^^r^^^/> ( H*H, ftftttXttg, 1 9 6 m g . 0 
5mmol) *DMF ( 2 0 m 1 Lfc. &V>T*, N, 

N» - ^y/nfy^y^-^U' ( 8 2 m g , 0. 65 
mmo 1) *fll*Si&T*«8t# Lfci £J&&&£©£L, 

e r c M±«& Art No. 9385, Silica gel 60, 200-400 mesh, 
B&m •• ?np*;u/^y-^ =7/1 ) "C «f JK L , 
£ IE ft £ (3 0) (50mg) # „ 

'H-NMR (DMSO-d6) : 6 0 . 79 (d, 3H. 
7. 2Hz) 0. 89 ( d . 3H) 1. 07 (t. 3 H, j 
= 7. 5Hz) 1. 07 (m, 1 H) 1. 30-1. 50 
(m, 3H) 1. 49 (s, 3H) 1.60 (m, 2H) 1. 
78 (m. 1H) 2. 14 (m, 2H) 2. 32 (m, 2H) 
2. 37 (q, 2H. J = 7. 5Hz) 2. 62 (m, 1H) 
2. 94 (m, 1H) 4. 14 (m, 1H) 4. 80 (d, 
1H, J = 1 7 . 4Hz) 5. 03 (d. 1 H . J = 1 7 . 
4Hz) 5. 16 (brs, 1H) 5. 40 (m, 1H) 6. 
01 (s, 1H) 6. 23 (d. 1H, J = 9 . 9 H z ) 7. 
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30 ( d , 1H, J=10. 2 H z ) 
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(8) (3 1) <nM'& 

1 IS 5 "C»fc . CM-PEG (2, 5 0 0 mg, 
0. 5mmol) fcit/, 'J * f- )V T X J fc* V *s V (79m 
g, 0. 65mmo 1) 18 £ Xfy 1 * V * ? V V ( 0 # @ , In 
yttt&MftM. 1 96mg, 0. 5mmol) SrDMF (20 
m 1 ) icfg fl? t ft. N, N' - -Y y 7* o t* ^ ^ 

(82mg, 0 . 6 5 m m o I ) & Ha x. & WL & 
&MWLtc 0 fcfcmm* @ * t . 2 - 7* n X / - /U v £ # a: 
- x /MC T & # L fc & , $ JE T f£ $! L . « IB ^ * (3 1) 

(1, OOOmg) £ # fc . #fc£ft©#fl.*|i!ft#*^$r h 

#%0>J 1 

Tr t-Gl y-Gl y-Phe-Gl y Olg 
(1) Phe-Gly-OBnW-g-fifc 
Phe-Gly • H 2 0 ( 0 *ffl, HKflS^ttSL 25 
g , 104mmol) £ 7 h /U a: > /U * > gfc 1 tJ< ft] #j 
(19. 8 g, 104mmo 1) , ^ V V /U T =J — JU (2 
5ml) fiiVh/ny (200ml) M&miZfefr t , De 
a n-S t a r k & g IC «£ »J 5 m M m ® ft i" 6 „ S £ & . 8 & £ © 
£ L . i?if ;n-f/^lx5 fc^l2^^«j"Cfc5 P h e 
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-G I y-OBn»/^7 (4 0g) 

(2) Trt-Gly-Gly <D & & 

6 , (III) £ # # (C , Gly-Gly (B^ 
B. ^^f K«%3rK. 6. 6 g . 50mmol) £ H 2 O 
(20ml) . 2 - 7 u /< / - ,v (40ml) £ «fc v> a: ^ 
5 > (15ml) 0>iB£»ffln;:#a»t, C O^j^^fc h 
!)f^^B?^'K (is. lg, 65mmol) £ & * (c ;!jq 

7K T i5fe ^ L . Zt©^^^5ml^^Dx.r^tt^ Lfc^, 

*g&£$£ET@±-f 5 ^ «!r X Vmttit&W 1 3 . lg£# 

(3) Trt-Gly-Gly-Phe-Gly-OBn 

K«DMF (10ml) , Trt-Gly-Gly 
(1- 54 g) , N — t N^f , /'3A^|{/f « \t ( 0 . 52 
g) BiVDCC (0. 93g) £JDx.. 4tf3^fgs^ 
t5 = £JS&?£lC (1) f^U;Phe-Gly-OBn 
FAxyx/u*yfei| ( 2 . 0 g ) fiJ;^N->f/P 
* >\s * !/ ^ (0. 4 1g) SrSd'LfcDMF^ffi (DMF 
10ml) SrflQx.. 4 < C-ei5Bffgs^-t--5„ *tJS%£&# . 
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( f y V iJ V>\> : JIIM e r ckftH Art No. 9365. Silica 
gel 60, 200-400 mesh, ®M® : *no*,PA/;><* y _ , u 
= 20/1) T?«8t5 d £ IC J: U , ( i . 5 g) 

& a fc . 

(4) Tr t-Gl y-Gl y-Phe-Gl y <D & f% 
it&m (3) Tr t-Gly-Gly-Phe-Gly 
-OBn (1. 3g) £ D M F (20ml) » a» U . i 0 
% >< 7 * A - ^ ^ ( o . 5 g ) «fc t>* 1 , 4 - * a ^ * 
(o. 4g) frfln*., iaT30^S«t5, £j£ 
i£fc5i®L, Mtt*R$; *«£©5feL, »tt$v>y 

5S{ Art No. 9365, Silica gel 60, 200-400 mesh, &Mm : 

lEft^ft (1. Og) 

Anal. Ca I cd for : C 3 « H 3 a N * O s : 

C, 70. 5 7 : H , 5. 9 2 ; N, 9. 68 

Found: C, 70. 0 3 ; H, 6. 07;N, 9. 67 

Phe (1) 1. 00. Gly (3) 2. 91 
iD*»»^# : 6NHC 1 , 1 1 Ot. 22hrs 
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Z-Gl y-Gl y-Phe 

BOC-Phe <B*H. -<7?h'WKm®, 10. 6g) 
^^^^ (10 0ml) fc*» L . *#T. Jlfl^,* 
(Phenacyl bromide, 10. 0 g) fi^Mxf;^ 
*f (5. 1 g) *ao*.»#i-a % KfcMfcMfcitf . 

*****>*KK****m* L1t . = + (6 

0ml) (c^tJ.l, **«#*ov%-c*ft*tt*T ft ^ L% 

*^^'>n^L, WIIU, BOC^Phe 

" 7it ^ 1 ^^ <13. 4 g) HOC 
-Ph e -^.f^***^ (1 9 g) ( - h y - 7/l/ ^ D 

(TF A> 5ml) 1 0a W «# L . ^ TT 

FA*<£*Lfc 0 Z<D®®i~ MLt D M F (20ml) , N 
-**»**>*9> (0. 6 1 g) , DCC (1 . 2 4 g) . 
HOBT (0. 8 1 g) fi^BOC-G 1 y ( B * B% * 
i. 05 g) 

«• K£tt*ttiEa«L. fttttAftai^si, (50ml) fc 

BOC-G1 y-Phe-7.^-^,^^^ 
* (1. 5 g) frfcfc. fc,^ BOC-G1 y- Phe _ 7 

« (l.6g)i:fy7*tPM(TFA 1 
5ml) £ #n x. , 1 0#m«#L, *ETTFAt>Hfc. 
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dmf (20ml) , N->^^^e/u*y 

^ (0. 40g) , DCC (0. 83g) % HOBT (0. 
5 4 g ) fiit/Z-Gly (m&it*£s 0. 84g) ZMZ.. 

^/V (50ml) K ® t . * ft U fc 0 . lN&g&Tk&ifc, 

^*S/*A-C(£fcL, $c JGE & *§ L T , Z-G I y-G 1 y - 
Phe-?*^/*!^^* (1, lg) fc . & ,. Z 
-Gl y-Gl y-Phe.-7it , >^ixf^ (1. 1 g) 
£9 0%gt6£7ki£i& (3 0ml) izm^L. g *M 

it£T, 5P*IW«#Lfc. t . 

It ft x * (3 0ml) U: » *» L , 10%^^^^-C2t^L 

L, i£EiliLTlEZ-G!y-Gly-Phe (0. 6 

2 g ) & m tz . 

(Ifil) 2' -Gly-Gly-Phe-Gly-^^U 

? * -t /u £ ®? ig (3 2) <n m it 

# # « 1 "e Wfc T t -t - G 1 y-Gl y-Phe-Gl y 
( 7 3 9 m g . 1. 3mmoI) fiit) 1 , ;^f^7 5 / f 
(lS8ng, 1. 3mmo 1) fi it) 1 '^ !l # *t 
/u («( y KB, DABURttM, 853mg, 1. Ommo 
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1) fc£ffc> * l>> (20ml) \Zt%MLtz 0 fcV*-0 % N, 
N ' -^yynt/^;^^ U . ( 1 6 4 m g . 1. 3 
mmo 1) *A0;i£fiT4«FlBJ8t#Ujt. gJfM^SSL, 

e r c kt±M Art No. 9385 . Silica gel 60, 200-400 mesh. 
# 7 A : 4 . 0 X 5 0 c m v £fgtf ■ &it*<? U V / / * 
/-^/7th=h!)^= 9 5 / 5 / 3 0 ) T»«L, 2' 
-Na-Tr t-Gl y-Gl y-Phe-Gl y - '< f V 
^t;Ml 2 4 6 mg) & » fc . 

HRMS: m /z 1414. 5763 (M+H) + :C 8 .H 
.^OuN^LTWltll 1414. 5811 

^(Dik^m ( 1 1 0 0 m g ) ^75 %gtS£ ( 1 0 m 1 ) T* 

7 7^- :»HMe r c kttS Art No. 9385, 

Silica gel 60, 200-4 00 mesh, # 7 A : 4 . 0 x 5 0 c m . 

t&nm ■■ rn.it m ?■ v>/ * * y _, U / Tir h _ h y JU= 8 5 

/l 5/5) T?«J»L % fc.ittK£^3Eft L T*Ert;£*j 

(32) ( 5 3 0 mg) fcftt, 
'H-NMR (DMSO-d6) : 5 1 . OO (s, 3H, 
Me-17) 1. 03 (s, 3H. M e — 1 6 ) 1. 42 

(dd, 1H, J = 15. 4. 9. 2Hz, H-14b) 1. 
49 (s, 3H, Me— 19) 1. 63 (brt, 1H, J 
= 12. 1Hz, H-6b) 1. 74 (dd, 1H, J = 1 
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5.4. 9.2Hz,H-14a)1.80(s,3H, 
Me-18) 2.11 (s, 3H, Ac-10) 2. 23 
(s, 3H. A c - 4 ) 2. 30 (m, 1H, H6a) 2. 
72 (dd, 1H. J = 13. 9, 10. 2Hz. PheC 
H 2 H b ) 3 . 02 (dd, 1H, J = 1 3 . 9, 3. 8H 
z , PheCH2CHa) 3. 52 (brs, 2H, Gly 
CH2) 3. 56 (d. 1H, J = 7 . 2Hz f H-3) 3. 
66 (dd, 1H, 16. 9, 5. 4Hz, GlyCH2b) 

3. 84 (dd, 1H, 16. 9, 5-. 4 H z , G 1 y C H 
2a) 4. 01 (dd. 2H, J = 14. 5, 8. 4Hz, 
H-20a, H-20b) 4. 01 (2H, GlyCH2) 

4. 09 (m, 1H, H-7) 4. 55 (ddd, 1H, J 
= 10. 2, 8. 5, 3. 8Hz, PheCH2CH) 4. 
61 (s, 1H, OH-1) 4 . 89 (dd, 1H, J = 8 . 
9, 1. 3 H z , H-5) 4. 92 (brs, 1H, O H - 
7) 5. 41 (d, 1H, J = 7. 2, H-2) 5. 43 

(d, 1H, J = 6. 3Hz, H-2') 5. 51 (t, 1 
H, J=8. 5Hz, H-3') 5. 83 (t, 1H, J = 
9. 2Hz, H-13) 6. 29 (s, 1H, H-10) 7. 
1 0 ~ 8 . 00 (aromatic, 20H) 8. 33 (d, 
1H, PheCONH) 8. 51 (t, 1H, J=5. 5H 
z, GlyCONH) 8. 69 (t, 1H, J = 6 . 0Hz, 
GlyCONH) 9. 34 (d. 1H, J=8. 5Hz, C 
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O N H - 3 * ) 

HRMS : m/x 1 1 72. 471 1 (M + H)* : C 6! H 
roO.eNsi: LXO&nm 1 1 7 2. 4 7 1 6 
Anal. Calcd for: C . 2 H , , O , , N 5 • H C 1 • 2 . 5 H,0 : 
C, 59. 40;H, 6. 0 3; N, 5. 59. 

Found: C, 5 9. 5 5 ; H, 6 . 0 4 ; N , 5 . 60 

(Xfi 2 ) fyHUf^h^^' -Gly 

-Gl y-Phe-Gly-/<MHt;b (33) <DM& 
H&tfjl (III) T#fc, A^^^f/Hkr + XF 
' Vt h y * A ^ ( 1 > < 1 • 0 g) ** 2 Om 1 t. 

* AH * o :ofil|;||^j9 ( X U 1 ) T« ft , 2 ' - G 
"y-Gly-Phe-Gly-/^iint/P (32) 
( 2 0 0 mg) *S*Lfc*:N. N - * A r § 

^* (1 •■ 1) (8ml) fiil^l-x^i,^;^- 

2-S?tKB*yy^ (1. og) 
£8* LfcN. N-^^^/w^^AZ5K5ml?r^x., « 

£Ufci±JK*&*>, f^* (100ml) IC^^t/Co - CD 

(1 fc^a^ £ c fc ft ^ ^ ^ h 

^8iVx-fn, mLi eft**K«)«Eft^* (3 3) 
(1 0 50mg) £ ft „ 
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^^^W-(Omm<omxm\t, 2 5 4 nmCfiltiWilK* 

«»J:tif«^«co»aftA»e»W Lfc t i 5, 3. 7% (2 

y {&m •■ 2 2 0 nmi:*}ij5*^»jtit) « 

ussfy 1 0 

(1^1) 7-G1 y-G 1 y-Phe-Gl y - /< ? V ? 
tr-tfr (34) <D mm 

V ? (-f y KB, DABURttf, 4 2 7 m g . 

0. 5mmo 1) $: * U y & L * *J << V 7 u \f jv 
*^/VT $ y ( 1 2 9 m g , 1. Ommol) 8 J: * # T 
*< y 'J /l> * * > U /U # = ? a !> K ( 1 7 0 m g % 1 . 0 m 
ml) £#H;i. iiaT-ftSfliLt. Sf^^I^SiL, v- 

r c k Ait No. 9385, Silica gel 60, 200-400 mesh, 

13 y A : 2. 0x30cm, mm®. ■ fe\t * U V / T ± V 
= MA= 8 0 /2 0 ) -C « » L , 2' - Z - * U * * ir 
A- ( 4 2 3 m g ) £ 1# fc „ 

2' - Z-/<*«;**-fc/U ( 2 7 0 m g , 0. 27mmo 

l) Z&it* r is y iz®m L * z-<f v yy ( 8 5 m g , o. 

4 1 m m o 1 ) . N, N' - -> ^ d ^ /U;)f •/ ^ 

K ( 8 4 m g , O. 4 1mmo 1) fiiy^^ f ^7 ^ / f 
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Uv^V (50. 1 m g , 0. 4 1 m m o 1 ) £ #D x. g iS T 3 

^77^ - ('/^y^ : *4ifflM e r c k ftM Art No. 9 
385, Silica gel 60, 200-4 00 mesh, ii y A : 4 . 0X50 
cm. MM ' i&ik/T-lsy/T-t b - h !) /U = 8 0/2 0) 
T It |& L , 2' - Z- 7- Z- G1 y-x^!l^*t/i^ (3 

0 0 m g ) &nti 0 

2' -Z-7-Z-GI y-/<HHt* ( 2 0 0 m g , 
0. 1 6 m m o 1 ) *S»if /H 0 '0 m 1 CtSiUL. 

«! & £ ilg £ L . SJ^^^^rS^L, ■> V * V /u * 7 j, ? 
u-rrbfyyj - (v-y*y^:a@Me r c k*fcSS£ Art N 
0. 9385, Silica gel 60, 200- 400 mesh, #7^:4. Ox 
50cm, iSi : tft^ f U y/7 t t> - H ^= 5 O / 
50) T-m&L. 7-G I y-/^H^t^ (87mg) 

7-G1 y-/^H*t^ (70mg, 0. 09mmo 

1 ) £ N , N ' — J f - /]/ ju A T K K (20ml) |C 

L . #tf»J2-ej|fcZ-Gly-Gly-Phe ( 5 8 m g . 
0. 1 3mmo I) , ^SttA**';^ * K ( 2 6 m g , 0. 
1 3 m m o 1 ) JJitfl-tKo^'/^y/mr/-^ 
( 1 8 m g . O. 1 3 m m o I ) £ AD x. . 1ST3 BBai# 
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-f - (ftf : HHMe r c kttjR Art No. 9385, Si I 

ica gel 60, 200-400 oesh, ij v A : 4 . 0 X 5 0 c m , & 

fit ffc : itft^^U^/^ * / - */T"fc h _ h y /Us= g 5/ 

15/5) L . 7-Z-Gly-Gly-Phe-G 

1 y-'^y^^t/u ( 9 4 m g ) £ ft fc 0 

7 - Z - G 1 y-Gl y-Phe-Gl y-^^y^^«fe 
^ ( 8 0 m g v 0. O6mmol) & u 20ml 

o K £ & 7 & > fl£ £ * L . £JS*gj££g£L, JJ 2; 
y^*7A^D7^77-f - (->y^^/u :|lMe r c 
M±& Art No. 9 385, Silica gel 60, 200-400 mesb, 1j 7 
A: 4. 0x30cm, Sii : f W y/^ y 

/7tF=h!l^= 9 5 / 5 / 3 0 ) T ft » L . * 15 ft $ ® 
(34) ( 5 0 m g ) » fc . 
'H-NMR (DMSO-d6) : 60. 99 (s, 3H, 
Me - 1 7 ) 1. 05 (s, 3H, Me— 16) 1. 67 
(s, 3 H . M e - 1 9 ) 1. 68 (m, 1H, H 6 b ) 1. 
75 (s, 3H, Me-18) 1. 79 (dd, 1H, J = 
15. 3, 8. 9Hz, H-14b) 1. 90 (dd, 1H, 
J = 1 5 . 3, 8. 9Hz, H-14a) 2. 15 (s. 3 
H, A c - 1 0 ) 2. 26 (s, 3H. Ac-4) 2. 42 
(m, 1H, H6a) 2. 74 (dd, 1H, J = 1 3 . 9, 
10. 5Hz, PheCH2CHb) 3. 05 (dd, 1H. 
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J = 1 3 . 9, 3. 8 H z , Phe,CH2CHa) 3. 54 
(brs, 2H, GlyCH2) 3. 66 (dd, 1H, J 
= 16. 8, 5. 3 H z , GlyCH2b) 3. 69 (dd, 

1 H , J = l 6. 8. 5. 3Hz, GlyCH2a) 3. 7 

2 (d, 1H, J = 6 . 8 H z , H-3) 3. 80 (dd, 
1H, J = 1 6 . 8. 5. 8Hz, Gl yCH2b) 3. 8 
5 (dd, 1H, J = 16. 8. 5. 8Hz. GlyCH2 
a) 4 . 06 (s. 2H. H-20) 4. 57 (ddd. 1 
H, J = 10. 5. 8. 9, 3. 8 Hz, PheCH2CH) 
4 • 6 2 (brt, 1H, J = 7 . OHz, H-2') 4. 
85 (s. lH, OH-1) 4. 99 (d, 1H, J = 9. 
8Hz, H-5) 5. 42 (t, 1H, J=8. 1Hz, H 
-3' ) 5. 43 (d, 1H, J = 6. 8Hz, H-2) 5. 
47 (dd, 2H, J = 10. 4, 7. 6Hz, H-7) 5. 
91 (t, 1H. J=8. 5Hz, H-13) 6. 23 (d. 
1H, OH - 2 ' ) 7. 00-8. 00 (aromatic, 
20H) 8. 05 (brs, 1H. NH2) 8. 30 (d, 
1H, J = 8. 9Hz, PheCON'H) 8. 4 7 (t, 1 
H, J = 5 . 6 Hz, GlyCONH) 8. 56 (t, 1H, 
J = 5 . 5Hz. GlyCONH) 9. 00 (d, 1H, J 
=8. 5Hz, CONH-3' ) 

(IS2) */U'^f-//f ;Htr>x h7>-7_ G ] y _ 
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Gly-Phe-Gly-A'H^t^ (35) O 8 £ 

mm m 1 (iid x-n * /u # * * ^ * * ^ 5 

ytH ^« (1) (1. Og) **20mIl:S*L, 
*#T. ^ tf) @ j£ |c N , N-^f;i/*^A7? ^Oml 

* ao * . d. <r> ® ® iz n m m 1 0 dsn tit7-Gi 

y-G] y-Phe-Gl y - /< ? y * ^ ± , w ( 34) (1 
80mg) ZfeftLtzfr : N , N--^ f /^t/uj * p 
(1 : 1) *g £ & (8ml) fiJ:yi-iF^^ A ,^ = / p 
-2-^h*>-i, 2 - *^ t K d * V V > ( 1 . 0 g ) £ 
N-^^f/^/i,A7 5 K5ml ^J0x.fc, g 
it6»«*fl>tfc. (i i) (cft j DLi 

J&SKi* (100ml) i:gitfc 0 
*®m*x- * ; - ju (i i) KaanL, £ DfcitJg^rir h 

l/ft J: t>'^-x /ufftft- L . &#A90&lEfcg>fe (3 5) 

(i. 0 5 0 mg) m, 

j: u!^^*w^ii^ e, * m t & t c 5 . 7. 4% 

( m £ % ) V fc o fc . *fc£ft©#fl.8B«jfc*^* h £ y 
^«iB*«/^-> (&ffi : 2 2 0 nmKl*m3#fl.!»*an 
tt * ix ^ftEl 2 7 . 2 8lOT$ti6tfi'J-efc6, 
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mmm i 

(3) *5<fctf (1 5) 0 * jgftg 

imWlTfifcfU* (3) 5 0 m g £ , 0. 5ml(04l 
***lcig#Lfci 5fc£(c:fca? Lfc 0 fill, /<*y 

* ^r-feyu 3 7 m g # 1 0 m 1 *> £ Jifctf * L tc Z. £ \Z 

^H^t;Hft|tll, 3. 7mg/ml (£«£ 
it*) t<t5 0 

3I»«4-C»fcfl:*«l (l 5) 5 0mg£. 0. 5m l O 

^ y * -fc ;U 1 6 m g 1 . 0 m 1 W^a^JfTKlCjg^LfcC 
tfcfc*. y * *-fc*«*T?tt % 1. 6mg/ml (£ 

Sic, /^y^^r-t/u (/f y Ki, DABURtti) l m 
gtt. 1 0mlo4itfi*i:»j!?U/jii^t, 

HSfcfliJ 2 

* * 8 J: fc h lit Ift * »t * . It £ ( 3 ) ■ % (7) 
(li) & J: i>' (15) A* b <d /< ? y ? * ± ju ffiffitf fa & 

nn&mitmtzit&m o> , SUA 2 x-mtzit^m (5) 

, 3 ?»fc{fc£4fc (11) 8 J: 0<3S**J.4 -CWfcfc-g- 

40J < 1 5)'&**L*f;h.£jafctt;fci::**L % y * *-t,i, 

* * L fc « & ri$ 1 25/i g / m 1 <tft5J:9ll!8«KLfc 0 ' 
tib<Dfem 2 0 m 14r^**J3J:uet hik!t 2 0 0 /i 1 K -t 
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tl •£* tl ft m L . 3 7 Id ft -5 2g^}g it Hi it* h <D'< ? >J 9 * 

M^mtZ, 114, 35 1- 355 ( 1 9 9 4 ) gtO^S 
^ . Jfllt ^ ^> (7>/n* ^ y ^ ^ -fe/PEUIx ^ v> , H P L C 

J: U , fl:** < 3 > . (7), (H)8J:a(i5)* 

b &.m * iz mm l tc s< ■? y f^-tfrmzmmLiz. 02 9 & 

J: H 3 0 y * Lfc„ 

^JRfcflsa-fc (3) > (7) > (1 1) > (1 

n&m 3 

0tftA3ft£<DlPfli%ft ( 1 ) 

B 1 6v*^lfeii»fi5 x 1 0««^, C57BL/6 
^Oi«£tt^** (6ilft) oSSa^TI^Ht, 8 011:, 
tttftffc^*^ LT&t6W 1 -e#fcfc£*J (3) , 
mtzitG®) (7) £J;tf3lte0iJ4-Ct#fctt^ (15) £ £ 
3 & &.* (cSgptfcttftjR, a j: if , • ? y 9 * -tr /u £ ^ * y 

IS: £ ? y nt;^ST5 Om g/k g <t Lt. *S & 
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SWM*, l 3E<tLT&^Lfc. 

fc<fctf*l&b (mm) itiit. T J; y # «> . 



a X b 2 
V = = (mm) 3 



3 1 ^T^^ilil T'fcofc. * $g gf§ tc «}; ^ <fc ( 3 ) co 

5 0mg/kgiS;.4#Ottij|a*li, 

<^fc. -ft^-fe (7) {*, y.* 'fr-fe/wrji^-TMi&ajg 
# *t T n . x . <k ^ * (15) fi , /< ^ y ^ * -t ^ ( C it 

lCov>tll, »*«>fcns«ifc: (3) > (7) > (15) 

"^^^fc^^t h Jk & «H {c £ # -5 , £ ( 3 ) J; Xf (1 
9 ) . (2 1 ) # J; (23) 7>» 6 <D ? y ? -fe jg M If 
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9) . ^«5 0iJ 6 -entzitG® (2 1) fc<ttfJStiS0>j7 
\\L%m (2 3) *^ii^n^S^)fi7K{w^«? u , 

Lfc**#l 2 5m g/m 1 U5J:5MLfc, 
^^^!520/« 1 £ ^ * * .fc b h jfiL «l 2 0 0 /i 1 C 

& $t IS , 1 14, 351-355 ( 1 9 9 4 ) CtO« 
Jfa. ^ t> co/-? ^ !) * * ir 0 j& £ fr l^. HPL 
C IC J: U . {fc £ ^ ( 3 ) fiiot (19) , (2 1 ) fiiu' 
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